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(54) ADDITIONAL FUNCTION PROCESSING DEVICE FOR PERFORMING ADDITIONAL FUNCTION BY 
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(57) Abstract: 

PURPOSE: An additional function processing device 
for performing an additional function by connecting 
to a digital A/V(Audio/Video) device is provided to 
enable a user to easily set the FIMS(Family 
Information Management System) by connecting to 
an information processing device such as a PC and 
a PDA(Personal Digital Assistant) through a USB 
(Universal Serial Bus) slave. CONSTITUTION: An RS 
(Recommended Standard) 232C receiver(204) 
receives a remote command of the user. An 
additional module controller(206) executes a 
program for performing the additional function and makes the additional information data output to the 
outside. A bridge receives/provides a remote control signal or the additional information data to the 
additional module controller. An SDRAM(Synchronous Dynamic RAM)(212) stores the additional 
information data provided from the bridge. A BIOS(Basic Input/Output System) ROM(208) stores the 
program and the additional function data for the additional function. The USB slave(302) receives the 
additional function data by communicating with an external data processing device and provides it to the 
bridge. 
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3 7l 51-g- 7) ^-g-Aj-zje) ^fj-nl-m 504-^1204 J: 



(54) P C*H9 °mtfo}± 7 } ^"7> 71^- ^e) 



I^^Sr AV ^H] "S^Sr^ 3i*r °1>*!, MP3, FIMS(Family Information Management System), ^Hlef -§-^l 

£ t^ofl -¥-71- 7l^ #*lfe 2]Jf°lH oj^ilfe <Jj# Rj -2-^ TV ^ risW) #^*Kr 1^*111 AV 

°fl ^^^-¥-71- 71^ SI^t.-], aV-8-71-^ els-s ig«g.g. ^Ai^ffe e^5LH =r^l-¥-; -¥-7> 71^21 ^f^l^ss 



rL*«-§- ^^SU -¥-71- ^iL ^1o]E)oq ^-g-SKr -¥-71- ^Ji ^ dlojEi ^ ¥-7]- ^-AJ 4)o]e)«- *1 "ft AV #*H1 #3} 

sl-SL-a *)Ms r ^r -¥-71- £t ^H-¥-; ^-71 2)3.3. ^¥-°)H *il*slfe e)s.m *)H -tls -¥-71- ^.sl HHe)* 
<*l A o v 7l ^¥-7f 5L1- ^H-¥-°)l *]-?*Rr A o v 7l «.el^H-H *tf-§-slfe *f-A ^iL eIMe)* ^^-sj-fe <g; ^7] -¥-7}- sl* 

t)H-¥-°)1 <M83fc -¥-71- 7)^# ESa^f *J -¥-71- 7]^ cfl o) s] 3. #; ^ al-¥-s] ci] o] a] ajaj dial- 

's] f-AjsH -¥-71- 7]^ cHolEjt- ^Aj^l-Jl, olf Aj- 7 | asl^ofl *fl-g-SKr USB ♦ S#«Hr ^.2.5. tb^f. 



«S -Ml *1 



SL l^r ^Eflal ¥-7> 7l^# H-AjSHr c^lf* AV ^ ¥"7 r 7^ ^5} ^ ^ ^ -g- Ji^ 



S. 2fe- DVI-I tM^I ^tH* Jiolfe %o)t±. 

£3^«- 1 Vt 3°1] <4€- ^-7} 7) ^ ^ B] ^13) ^-g- l-^-£o|cf. 

£ Ib'S-fr 3*1 "i AV #7}- MP3, FIMS(Family Information Management System), ?Hle}- -§-^1 

7)^g- 31#*M1 =T=*8*J-7l 33" ^-7)- 7|* *)e] #*H) g« 3 *-SAi S-S] 51)01^7)- 7>^^V ¥~7> 7l ^5- 

*1 el #*1 °ti 3 °1 3. 

Sefl^i 7}£9) ^o)) oqsfl c^lfis}^ 3K V cflolE-H- *l2]sKr cl a| fi ^ellal^, ^lU ^ c^HJ 

AV #*l7 r "ial Ji^sU 

o)&)$. Cl^l^ AV #*lfe <£*l£)<H A}-%-S\E.3, ^ 71^ o)S]o)]£ ogig ( M p 3> FIMS> ^D,]^. 7) - - 

-?-7h 7l^-g- ^*8^- ^ oj^ 5Jo] J3.^^cf. 

^^*l n J- *2IMfc- o]e^V «- 7 )- 7l^-§- 3^11 AV 7\ §i^7l ofl^ofl Aj-^Vfe MP3 #elloH, ^-fr 

3*111 AV #*H1 ^-8-1" *r »JHI £5*3-. 

*r*m °1» ^^^91 ir* Si^l^ ^l-8-*m 3^ zl- #*l<sl ^Hf 4^-^-5-5. SM nfl-g^] A} 

°1» ^*V7l ^SH £ #^<?l-gr °llS.e] 7>-ofl ^ 71^ 3ME1» °J^*V«1 ^SKr -f-7j- 7l ^ *1 3 ^ 

o] "¥-71- 7l^ #*HH .g-Alj^ -^-71- 7]^- C-flojEll- ^SHr 3^1^ AV #*1«- «V7f 5U3. o] E| $ #*l*-g- 

«l-g-SH *r-§-7r^- 3*]>g AV #*HM ^^7fl <f>g, MP3, FIMS, -¥-7 r 71^-i- t^fb <r Sl^l €3. 

J^A^ olE^V #*|ofl oJ^Ai FIMS 7]^-§- ^*JS)-7l ^Sfl A^-Sl^ U)) o) Ei fe- cfl^-^- PC» #«|-^ 55^71 nfl 

S-ofl "ilS-e] 7fl7fl*H ^7> 7l^ cflolE-11- «Hr ^JiL^fe ^1^ PC* ^^sH ^ ^ el *Vcf . 14^, 

-¥■71- 7)^# -g-Aj*]-^. ^71- 7l^r ^el ^Hl Sl<H^ PCS+s) o] e] j^I ol =i# -8-°l*Ml ^ 't 1 il^^- *rfe 3°1 -S-^^cf. 

^ lb ^-8- ^J-7121 A^oll -¥-§-§1-71 aL^€ ¥-71- 71^-1- ^Sfe PC^ tlE^l^l^* -g-°l*Ml «^ «f 

^7l- 71^- ^e] 7fl-g-*Vfe ^-^ o-s tbcf. 

t 7 -^ ^ 4-8- 

aj-7121 s-^i- !M3*Hr ^ ^^°fl Kf€- cJt.]^ av -¥-71- 7l%- ^e) ^lfe 

51^1^^ 0 J^sm ^ -fr-S TV ?J ^DlTi'Hl 3^]^ AV ^Hl ¥-71- 71^ Ms] ^Hl si<H 

^i, ^l-g-Al-21 512.H ^^^r =HJ§Hr el£H 

¥"7b 7|^«1 f)« ^-7\ 7$1L C)lo]E^) A}o s ^ ^ ^ A j. c| o] E| Rl «. 7 l- ^Ji -g-Aj 0] 

^IeII- cjA]^ av .g^eKE-if. ^H*f^ -¥-7> 7l^ 

#71 s]s.b. *r<d¥-°lM1 ^l-^slfe ela.H 4°] Us. ^-a- : ¥-7i- 0} £\ s. ^aj^h #7l ¥-71- 7l^ ^H-¥-»ll ^1 
iieH; 



#7l ^.el^HlAi ^l^-Elfe ^-71- ^iL Di] o) Ei 1- T^J-Sl-Tr ^! 



A cM %-7\ 7)^- XW^o\} ^r^Elfe -¥-71- 7l^-§- 3) & HS-ZL^-t ^ -^7]- 7l ^ dl °) Ej » f-I 

a]Jf ^ cflolE^ ^e) ^lsf^ -¥-7 r 7|^- cfloiE-11- o]^- a o v 7 | u.e1^)<Hl Xl^l-Tr USB #31*1 ii-i- 5.® 

«rfe 51* ^.°-5. *icf. 

£ 1-gr #efl^ -¥-7f 7)^ ^*V^ c1^]^ AV ^ ^-71- 71^ #*1<^ ^-g- Ji^fe ^.s. £ oicf. 

£ lofl <&o]*\ ^o\] £ a1^ #*]i=. c}*Hg AV ^lUOOHJl, Sl-^o)| S.a}^ #*)^ ^-7]- 7]^- ^2] ^l(200)olcf. 

-E l°fl £*1€ cj^l^ AV #*1(100)tt AV c]S^(102), AV^Sci (102H1 ¥-^r€ ^31(104), *U*M3.5. iES^H 
(106), *fllo}o]H5. H5.^1>H (106)2] ^.9.*i #(110), *1JM°l35. H5.>HH(106, CPU#1) 

o)H ^Bl£)^ clWiH* *1#*Rr ^(108), AV cqsci(i02H slsfl *le)€ Srtf *«MbJ* cli-ielM ^^M) 
i?fl <& *3 ( scaling) *H ^^1^21(112), AV ^]3.v\(l02)°\] ^sfl *13^ *^ «*M3» *lel*r°i i^^(n|£Al) 

°ti *fl-?-*Kr 5.^)5. SS -MM (114), ZL5)5L 3E 1<H) #*!<>] -f^-fr ^flo^Kr ^12°^1HS. = 5.^1*1(116, CPU#2) 

£ 1°11 5E*1€ Sl^H AV (102)^1- ^IIdI-oIhs. =S>HlAi(l06)fe PCI #sfl *15. dM^t- ^Jl 

cf. ^lln>o]a5. H5^M(106)^r HD^-S] 3j-# e)Me]« *le)*M, ^H^MHS = 5^H(106)^ -§-(110Wl H. 

AV clsni(102)fe -¥-SS)-S ^ <^1# 1-^, MPEG TS(Transmit Stream)* °llr* clsi^*}^ R/G/ 

B AA 8«1H2] dl^Elfir -S"^ dl o| Ei 1- #^tb^-. AV ^5L^(\02)7\ TS# -^-j£*H1 £M A i °r°lH5 H5.AflAl 
(106H1 sl«ll 42. XH^cf. °1» 31*1) AV £liacKl02)Sr *U D r°1.35 H5^H(i06)^r PCI tH^# f-Sr^ dl<>] 

El# ^J1^4. MPEG TSrr #H( n lH A l)l" f-*H 

AV C12C-K102H) ^«fl OMeI ^ -fr^a c-)lo)Elfe ^sl(l04)o11 ^#€4. 

olsloilE. AV cl ad SD(Standard Definition) °d^*r^ °l» SD ^ o) 1- ^^s^M- ^1¥-S. 

¥-Ei ^l^-£l^ HD/SD^- ^ A o v HHE^l- HD SD^S] <^v cflolEll- #^*}-cf. 

^I2«>^las. HS^HQ I6)fe S 1°11 cl^)^ AV ^^1(100)^1 -S-^r* ^l^^-Cr. 5. l°fl z^- ^-aJ 

I 2 C tH^S. <a^£l°l, *tf2°M3L3. HSAflAi(H6)fe d^e]^ cf ^ j8.4il~a- ^1 <H ^cf . 

^^1*1-^ ^^l I 2 C tH^^ cllolel el-ol(SDL; Serial Data Line)^ ^(SCL; Serial Clock Line)* ^al^H. 

Cjufoj^s-o. j2 c u|ao11 ^^S. <a^^t+. I 2 C Ei 2)1 c»l i<H| ClHl-ol^i- JJ-^ olceflil- 7M1^, ^[*7l -^-g: 

^71^*1 Ig-A&z}. £tt Clul-ol^s-o. s.o_ ^eflo) ^flcf. nj-^El^ «l>x -^-ofl cfl ol Ei 7)1 A) s}^ 

^•^1 0 H, #si ^J^» ^S?!-'^. ^"fl dMEi ^-^^17> slfe ciu)-oii^ ^eiM h.7]- ^cf. 

£ 1<H1 .EAl<el cj^l AV ^1(100)71- MPEG TS1- ^el^ 7j o. z\]2v}°}3.£- ^£.^(116)1=: XI <H Xllnfolai^. 
106)5. ^Tjcf. ^, Xllnl-olaS. £S /HH (106)71- o^E^l- ^cf. 

i?fl 0 JeKll2)^ AV Clsc-Ki02)°11 sisfl OMEi ^-8: -V-^ 7l^ ^e] #a|(200)<HM1 Xl-^slfe %-7\ 7]^ <=§ 

Aj- cflolEll- ai^^ ^el^-cf. $-Z]SL ^1^(114)^- AV clsc-Kl02)<Hl 21*11 -§-^ dl^Ei ^-7} 

71^ ^el ^1(200)^1^1 Xl^-sl^ -¥-71- 7|^ -g-Aj dlojE-ll- ^el^oi ^n1?l(niiAi)o)i ^l^-tl-cf. 

oi7lA-l ( i?fl<i}£l(ll2) ^ ^.cli- HS.^17.-1(114)S1 -^^ Xl2°l-olHS. 5.5.^1^(116)21 ^H<>11 21^^. 

S. HI £Al^l ^j-Al7> -f-7)- 71^-i- ^*}$= ^ m*\°\3-3, =5.^1^(116)^ -¥71- 7l^r ^l(200)S.-¥Ei 2\ 
oil- *c^Z\7\\ ^cf. -f-71- 7|^- ^El ^-aK200)5¥-E-1 ^^-i- ^^1^- nfl^- ¥"7f 7l ^ ^1(200)<H1 ¥-7> fit 

XH¥-(208, CPU #3)71- °l-^E-l7l- slJi *\]2"}o]3.2. =5.^1^(116)71- 0.7V Xl2°}ol35 2L5^|Ai 



' (116)71- ¥-7} *1el(200)S.-¥-^ ^a]£ *$%-8r sfl^H £ £Al«g c]*l<a AV ^1(100)# afl<H^ "H^r *fl 
2°Vo)HS. »3.4M(116)7f "1-^^71- ^cf. ol^^ -g-^ I 2 C1- -f- 7fl£l lit 7V*1fe °}-oja3. « 
^ ^-£^1^ SDA555X^-<HW 7 r ^W. 

£ l°fl -f-7> *le] #AK200)€- Ir 4H(202), el-EH ^A]Jf(204), «.e} ^1(206), -¥-7)- s.f- ^iH-f (208), -§- 

(210), *g(212), USB B1C-K214), °H3.el ?>H- ^3(220), .SLCl-SL 3^(222), ^elji nefl^ §-Hl-£i(222)«- i^-^cf. 

el .5.1 ^Al^-(204)felr^i(202)» W*l ^-7> 7l^-§- ^*8* r 7) ^ EJ5LS. ^Sf t^JsM, °1* «-5l^ 

(206)1- -¥-71- s.# ^l<H-¥-(208)<Hl ^7)- Ef ^<H^-(208)fe 21-2-H ^-¥-(204H|Ai 51S.H 

S-ml" £ lofl MfS). ^ Cl*l!i AV #*1(100)°M ^1^5]^ <g$<>H -^-71- 7|^-g- 

±LBl*K206)fe e)iH ^-¥-(204), USB 21^(214) §-*r ^hE-l" ^<H-¥-(208)?.H ?)sH A>*€cr. 

^l ^.el^lfe- B]+ Aj^Ej 0.5.«-E] sj-uf o| ^-s] aJa^o.^ c-ll o] el # ^^si-71 # 

^^S) ^+ofl ^oH, nfl-ya.H.<Hl lust «. el *1 (north bridge)^ JiBl^Ksouth bridged ^aJ-sM, bc^ *±el 

t-Itt CPU, APAHFL, AGP, PCI-^ ^£7}- ^a]-!-, A>-f i «.el^l^ ISA, E-IDE, USB-g^ 4?5.7} 

ti.el^Hl o^jg s]S.S. =r-tl«.(204), USB el 3(214) «.2l^ <2f n{-^El/^el| 0 l «. ^-7ll» 71a] of. ^l^cfl ^ 
Aj-f (204)7> Jiel^lS. c-ll o) el 1- 7j-f el-E-H ^ -¥-(204)7f Dj-iE^l- sq ji, «.s] *l(206)7l- M.7} 

¥■7} 71^-g- f-(210)fe 3E. l°fl £Al^ -?-7> 7l^ ^El ^1(100)31 ^-fr *)H*>7| ^ = S.JZ'glrol ^#SH, °1 

^oflfe ^7.f <a«g, FIMS, MP3, ^"fl ?Hl2r 7|^^-g- ^«8«r7l ^tb HS^^l-o) S^cK o } ¥-7l£f 
-g- l-(210)fe 1-aflAl Hi ^-^.S. ^ Sicf. 

£ 1-fl SAl^l SI<>1^ ^i^r 7l^sl d|°lEl t-^ ^^1 ^ 14|«1E|, -S-SJ-AJ- cflolEl ^ 

^■t!- "flS-el Dfls.5l ?i^El (220)^1 USB e]cl(214)» «1<H#«*f^c}.. 

MP3 71^2) ^t.>MP3 cl] ol el £ v\}5LB] 7V^<H1 ^^-£H, USB 5lc-l(214)-l- -f-*l-^ t-|o)lrOi^iq-. 

Jf 71- Ef ^H-¥-(208)fe elam ^^°)1 alel- ^7l 7l^-# ^^71 $1 3: -§-*l-8- ^fl«r>fl €cf.(£ 1^1 (DS. £AlJg 

USB elc-l(214)» f-sM fl-S- 01°lEl ^ MP3 *M3fc -¥-7)- s. ^(212)<H1 °Ja1s ^^-s)cH(£ 1^1 

SaI^ ^ai Jf 71-s.l- ^)H-¥-(208) ^ «fl«3- ^-teHM-Sdofl ^ sfl ^el€^-(£ 1^1 ®°.3. %2i). ^-7} 

fit ^(208)011 3l«fl ^el^ ^ A o v ell o| El ^ -g-Aj d| O] Ei ^ ^i$£|^ DVI ^i^El* ^}<^ S. 1«H1 £Al£|^ Uj-Sf £ 
£ cl^l^ AV ^^1(100)<H1 >fl*€cf.(S. 1^ ©S. S7>1^ ^ah ^2.) 

£ l°fl £Al^ ^.7} 71^ ^El #*1(200)tt cl^l^ AV ^1(100)21 ^\^] <H *H #3 °1 5J^1 ^e}- Sl^-^) |£S 

^^lslfe 7ijo)^ ( DVI ?mEj-i- oJ-g-SH cl^l€ AV ^1(100)51- ^^€4. DVIfe PC^ S.^\ *\ *}°]2) a]Ji1- t^^l^S. 

£ 2fe DVI-I fl-321 ?l^Ell- i^lfe 5lolcl-. DVI^l fl-^oflfe HTl) ??W7l o. n] Sfu}^ DVI-D^l i *V»-Hr 
DVI-I^cf. DVI-D^ cl^l^ Aj^ov^. ?1^ ^oIji, DVI-Ife cq^l€ AjJ:2l- o].^aa. aJ^I- ^] ^#^7) ^ 

t!- 31 ol DVI-D-ff^2l ?mEl^24^o.S. ^ £| uj f 87 fl^ 3#S. Bfl^^cl". DVI-I tt^^I ?J**1 Elfe DVI-D ff^ ^1 ?i 
i-JjE^ofl c-l^H o)-^s.n Al^sl *i^-§r dnlt!" Cl - C5 ^7l# cH ^p-altb^. 

a 1-g- S. 2<>)1 S.Al^ DVI-I fl-^^1 ^m'E^o)| o^oIa-I zj- ^<H1 ^-tg-^ aJ^s. _^ol^ ^olcf. q171a^ o^s.^i Al^sl Ai^ 
# ^It!- Cl - C5<H1 tfl«- vfl-§-8r -flsfarSlcf. 



' Pin No 




i 1 


TMDS Data2- 

1 IIIUO L/C* L d£— 


i 2 


TMDS Data2+ 

1 H1UO ua I Ql. 1 


3 


TMDS Data2 Shield 


4 


No Connection 


5 


No Connection 


6 


DDC Clock 


7 


DDC Data 


8 


No connection 


! 9 


TMDS Datal- 


i 10 


TMDS Data1+ 


1 1 


i TMDS Datal Shield 


12 


' No connection 

111/ w \J 1 II IvV I 1 Ul 1 


13 


No connection 

I l»W VWI II 1 w \J I | W 1 1 


14 


+5 V Power 


15 


Ground(for +5V) 


16 


Hot Plua Detect 

1 IV/ 1 1 1 Uy I I 


17 i 


TMDS DataO- 


18 


TMDS DataOf 


19 


TMDS DataO Shield 


20 


No Connect ion 


21 


No Connection 


22 


TMDS Clock Shield 


23 


TMDS Clock* 


24 


TMOS Clock- 



3. l-§- *H*lJiL'a 77113 3~g-33 sa-s-i: ^ &3. W^ife «*H3 DVI tM«*M 3~8"33 

9X^r -S-^ 3 3 3 ^ I 2 C 3^S W^3. 77fl2l A>-g-*f^l £>Jl SUxr ^33 27^ I 2 C 3^» 3 3 3 3 

^3 33* 3*fl W^U. 57flfe -§-3 333* 333 

£ 13 5133 3-31-3 $133 33 °l^-§- 3$ ^ajvfr cffrjfl. £3 ^33. 

1) 33, USB 33(214) 3 J±33(206)* #33 3-2.3 3^3 333 3-3" 3 ojEflt S^3#3 ^^ffiff ^(212)^1 
3 333. 

2) 33*3 33 333* Y7KS.-I- 33-¥-(208)« #33 i£I?M^iLS. 3^33. 3» 33 5L5.n^^- -^.a 
** #(210)3 3333 Si 3. 

3) 3^33 33 333# iz33 S-B1-2K222) 3 DVI 333# £ 1<H1 ^ ^^1^ AV ^^1 
(100)^ ^^tb^f. 

^-7}S.9 ^l<H-?-(208)^ -f-^ol ^r^^-i- 3^1€ AV #*1(100)^ *\)2*}°] 3.3, =5.^1^(116)^1 a i^. 

o^l ttj-ej. cl^l^ AV ^l(100)fe -f-71- 7)^ ^s] #*K200M*\ ^11^^ ^ cflolEl ^ -g-^ cflo|El7)- zj-zf ztzj- i?ll 
•33(112) ^ -2.3.SL HS.^1^1 (114)1- ^-eH ^ 5>M1 ^-cf. 

£ H £AlU ^11-ofl oXo)*\ M P3 7]^^- ¥^ cf-§-4 ^^^13-. 

1) USB 513(214) ^ a. el ^1(206)1- f-*V3 °)la.el ?Vs°11 ^=S-€ MP3 30)3* §131-3 -*f 7f£-t-g- i 8(212H 

3^3. 

2) t!3«-tl MP3 333» -^Ks-t- ^13-¥-(208)» f-«H3 i=Sfll33^-S. cia^M 3* Hs^^ ^-7>s 

** #(210)o(| 3^-33 013. 

3) 3s^€ -2.3.2. 333« ^-3^- s^l(222)# -i-*l-3 £ 33 ^ 33€ AV ^3(100)s. ^^tl-3. 



-¥-7l-s.l- ^l<H-¥-(208)fe MP3 *r^-§- ^\M% AV #*1(100W <£Q*\. °H1 t^-ef c)^]^ AV ^*|(100)fe 

^e] ^|(200)<Hl^ afl^-5)*r *<S *«1^7 r ic|£ =S.^]Ai(ll4)» **M ^ oiTfl 

£ 1<H1 £*)£ aj-s). -^.7)- 7l^ #*1(200H1 Si<>1^i Hi -¥-(204)tt ^l-§-x>^ elJE.H ^H-f- ^-fr ^ 
*rul, oji- a.e| ^1(206)1- **M ^^a-f- ".(208HI #£^4. 

u.Hl *l(206)7l- USB e]Dl(214)s+ cflol^l- ^jl«M- nfl a.el^l(206)fe SiS^I ^-f-*]-ji USB 5^(214)^ #Bf^l<?l 
USB e]cl(214)-c- °ll.E.el (Memory Stic), n) cl e>l (Smart Media), SD, MMC -f-^ °l]:E.s1 7-J-H.o)] -aj^l^sl-a} 

-if 71- 7}^ Me] ^1(200)^- Aj-g-Aj-sq-Sl tUMslH^-I- 4H*H c]il-e)lo| ^]o] «.(o|£a]) ^ cl^l-e1|ol^.( n |iA))7l- *)) 
^« =r Slcf. o] $ cl^^eflo)^-^ LCD sflWS 4* Si 4. 

£ 5L*1€ SJoH -¥-7)- 7]^ ^El #a1(200)£ DVI a^El* 3*13 AV ^1(100)4 <a^slfe s-l-f 

5.1-°) ?)cf. a^-, -¥-7V 7l^ ^el #*1(200)£- e)a.H ^a] ( nfls.e) t-V-H.^ °->H|i, PC^^I f-tl f-i- =r3)*MI 
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